Worldwide, mothers with young children receive many messages about infant feeding. Some messages are generated by health providers and others by the households, communities, and social contexts in which women live. We aimed to determine the scope of infant feeding messages in urban Haiti and to examine intracultural differences in salience of these messages and their alignment with international guidelines. We applied the method of free listing with 13 For all groups, the World Health Organization infant feeding recommendations were salient, especially those related to exclusive breastfeeding. Messages across all groups focused on infant health outcomes, with less emphasis on maternal outcomes. Cultural beliefs were also elicited and showed higher salience for mothers than health workers, particularly for consequences of poor maternal nutrition. Health workers' free lists were poorly correlated to those of mothers, whereas those of mothers were highly correlated, regardless of HIV status. Inasmuch as many salient messages were culturally generated, and differences existed between mothers and health workers, we conclude that it is important for health workers to acknowledge the broader infant feeding message environment, and discrepancies within that environment, to address successes and failures in the messages reaching mothers, given potential consequences for mothers' breastfeeding behaviours.
, and guidelines promoting breastfeeding in the context of HIV have changed several times over the past two decades (Young et al., 2011) . Currently, and since 2009, HIVinfected pregnant women are counselled to take antiretroviral medications and exclusively breastfeed for 6 months with continued breastfeeding and introduction of complementary foods from 6 to 12 months or until an adequate and sustainable diet is achieved (WHO et al., 2010) . The current recommendations for HIV-infected mothers were preceded by recommendations put forward in 2001 that urged abrupt weaning after 5 months of exclusive breastfeeding and in 1998 that promoted exclusive formula feeding (Moland et al., 2010) . These changes in recommendations have resulted in a complex infant feeding message environment for HIV-infected mothers.
Effective counselling for infant feeding requires knowledge about and attention to the personal and cultural factors informing mothers' infant feeding decisions (Lazarus, Struthers, & Violari, 2013) . This is particularly important in situations where mothers receive conflicting advice from family, friends, and health care staff (Larsen, Hall, & Aagaard, 2008) . However, strategies to improve infant feeding behaviours often do not adequately account for disparities and contradictions in the messages mothers receive from various sources (Tuthill, Chan, & Butler, 2015) . There are multiple reasons for this, including limitations on health worker staffing, space, and time, which often force health workers to rely on prescriptive, rather than maternal-centred, counselling (de Paoli, Manongi, & Klepp, 2002) . Prescriptive counselling is also common in contexts where not following recommendations can lead to serious biomedical consequences, such as vertical transmission of HIV (Desclaux, 2013; Williams, Alderson, & Farsides, 2002) . Our research was motivated by our observation that the extent to which women absorb and engage with infant feeding messages, including those received from within and outside of health centres, has not been adequately investigated. To examine this, we must first address knowledge gaps about the messages that compose women infant feeding message environments.
In this study, conducted in a health clinic in Port-au-Prince, Haiti, that serves both HIV-infected and HIV-uninfected women, we employed systematic, ethnographic methods with the following aims: (a) to determine the broader infant feeding message environment and the salience of different messages in that environment and (b) to identify differences among messages that are salient to HIV-infected mothers, HIV-uninfected mothers, and health workers.
As defined by Weller and Romney (1988) , salient messages are defined as those that are "better known," "important," or "familiar" as compared to other messages for a group of individuals, and in this case, each of the three stakeholder groups. For the first aim, we hypothesized that (a) the infant feeding message environment would contain a variety of recommendations, including messages that conflicted with one another. For the second aim, we hypothesized that (b) there would be variation in the messages that were most salient for each stakeholder group and that (c) salient messages for both groups of mothers would be poorly aligned with the WHO's infant feeding recommendations, whereas health workers' salient messages would be well aligned. (Cayemittes et al., 2013) . GHESKIO also provides services to people in adjacent communities, not only those affected by HIV and tuberculosis. Their programmes include community outreach and health education, screening and counselling for infectious diseases, and reproductive health services.
| PARTICIPANTS AND METHODS

| Study context
At the time of the study, GHESKIO had two separate nutrition programmes-one for HIV-infected mothers and one for HIV-uninfected mothers. These programmes provided monthly nutrition counselling and monitoring to infants and young children (Ayoya et al., 2013; Heidkamp, Stoltzfus, Fitzgerald, & Pape, 2012) . All mothers had access to antenatal and post-natal care, as well as preventative paediatric services for their children. The nutrition programme for HIV-infected women was closely integrated with the antenatal and paediatric clinics at GHESKIO that provided care specifically to HIV-infected mothers and their infants. The nutrition programme for HIV-uninfected women was integrated with the antenatal and paediatric services delivered by the community clinic that provided care to members of the greater community.
Both nutrition programmes recommended exclusive breastfeeding to participating mothers. HIV-uninfected mothers were counselled to breastfeed exclusively for their infants' first 6 months of life and to continue breastfeeding through the first 2 years of their infants' life (WHO, 2010). HIV-infected mothers were counselled to breastfeed
Key messages
• The infant feeding message environment for mothers contained a large array of messages, which often conflicted with one another.
• HIV-infected and HIV-uninfected mothers shared a similar infant feeding message environment and expressed concerns about maternal nutrition and breast milk quality.
• Messages about early initiation, on-demand feeding, and breast milk expression were more salient for health workers than mothers. The economic and developmental benefits of breastfeeding were also more salient for health workers than mothers.
• Messages related to mothers' health and well-being
were not well reflected in the message environment.
exclusively for their infants' first 6 months of life and to continue breastfeeding for a minimum of 12 months, according to the WHO guidelines for prevention of vertical transmission of HIV (WHO et al., 2010) . However, the recommendation for exclusive breastfeeding is not aligned with Haitian cultural norms. In Haiti, it is common for infants to receive foods before 6 months of age, and although nearly all (95.7%) infants are breastfed at 4-5 months of age, only 23.9% of infants are exclusively breastfed at that age (Cayemittes et al., 2013) .
The changes in WHO infant feeding guidelines in the context of HIV created challenges for health workers (Lazarus et al., 2013; Moland et al., 2010) . At GHESKIO, health workers promoted replacement feeding and provided free formula to HIV-infected women until 2010. In 2010, GHESKIO transitioned to promoting exclusive breastfeeding for HIV-exposed infants and lifelong antiretroviral therapy for HIV-infected women in its programmes. GHESKIO health workers who worked at the clinic before 2010 thus changed the set of messages they provided to HIV-infected mothers, and some of the HIV-infected mothers, who had children followed at GHESKIO before 2010, were also exposed to varied and conflicting infant feeding messages.
| Study population and recruitment
Using purposive sampling (Pelto, 2013) , we recruited 15 HIV-infected and 15 HIV-uninfected breastfeeding mothers and 13 frontline health workers. All mothers had infants 0-6 months of age and participated in GHESKIO's nutrition programmes. They were recruited from the GHESKIO clinic during regular health centre or nutrition programme visits. All frontline health workers were GHESKIO employees and provided counselling to HIV-infected and/or HIV-uninfected breastfeeding women at the antenatal, paediatric and/or nutrition clinics, or counselling clinic for newly infected patients.
All participants provided oral and written informed consent before their enrolment in the study. The consent process was provided to mothers in Haitian Creole and to health workers in French. Ethical approval was granted by the GHESKIO Human Ethics Committee and by the Cornell University Institutional Review Board for Human Participants.
| Data collection
We used the free-listing technique to elicit a list of messages from each group of participants. Free listing is an ethnographic cognitive mapping technique used to compile items in a cultural domain. A cultural domain is a set of items that relate to one another in some way (Pelto, 2013) , such as the set of messages from all sources that pertain to infant feeding, and that collectively constitute the infant feeding message environment. As a systematic technique, and in contrast to open-ended questions that elicit unique experiences of individuals, free listing captures items in a domain and allows for comparisons across different groups (Borgatti & Halgin, 2013) .
In individual interviews, the first author and the head of the nutrition clinic asked each participant to list all messages they thought women received about infant feeding. We did not ask participants what messages they had heard but rather interviewed them as key informants, asking in Haitian Creole, "What messages do mothers receive about feeding babies less than six months old?" We probed for messages from families and the community, as well as from the health centres. HIV-infected mothers were specifically encouraged to provide messages related to infant feeding and HIV. We also prompted mothers to describe the meaning of each message they provided. All interviews with mothers were recorded and transcribed. Given scheduling limitations, we provided each health worker with a questionnaire in which they were asked to write down all infant feeding messages received by women and specifically HIV-infected women. The health workers were also asked for messages they thought women heard from their families and communities, as well as at the health centre.
| Data analysis
To achieve our first aim of characterizing the broader infant feeding message environment, we compiled all messages from the free-listing exercise into a single document in Haitian Creole, following standard free-listing analysis procedure (Weller & Romney, 1988) . Any duplicates in an individual participant's list were deleted, so that only the first mention of a message was counted. All messages were translated into English by the first author and reviewed for accuracy by collaborators in Haiti. We determined data saturation using FLAME v1.1 (Pennec, Wencelius, Garine, Raimon, & Bohbot, 2012 ) by evaluating the point at which the consideration of an additional participant generated no new additional messages to the free list. We then determined whether we needed additional informants by assessing the list stability, that is, that the relative frequencies of the top items did not change as more informants were added (Borgatti & Halgin, 2013) .
As part of our first aim, we determined the salience of each message in the message environment, considering all participants together and each stakeholder group separately. Salience is a technical construct in cognitive mapping analysis and, for free-listing data, is measured by both frequency of mention and order of recall of free-listed items (Borgatti & Halgin, 2013) . We used the Smith's S index (S), a measure that accounts for both frequency and recall order, to determine the salience of the listed messages. Smith's S for each message was calculated using the following formula:
sents the length of the list for informant i, R j represents the rank of the message j in that list, and N represents the total number of participants (Smith, 1993; Smith & Borgatti, 1997) . Scores range from 0.0 to 1.0; values approaching 0.0 represent low salience (i.e., an item or message is mentioned last and with low frequency); and those approaching 1.0 represent high salience (i.e., an item or message is mentioned first on every participant's list; Sutrop, 2001 ). We created a scree plot of the messages by plotting the messages from greatest to least salience. A natural break or elbow often occurs in the plot between the few items that are highly salient and mentioned by many respondents and the large number of items mentioned by only one person (Borgatti & Halgin, 2013) . We identified the natural break of the plot to determine the appropriate cut-off for the most salient messages. We considered both the full sample of participants together (i.e., HIV-infected mothers, HIVuninfected mothers, and health workers) and each participant group separately (Borgatti & Halgin, 2013) . We used FLAME v1.1 (Pennec et al., 2012) to calculate salience and to produce the plots.
To examine our first hypothesis, we characterized each message in the infant feeding message environment by theme and identified the similarities and differences between the most salient messages. We identified the themes using thematic analysis of the most salient messages (Boyatzis, 1998) . We examined the messages in the message environment for conflicts and discrepancies in content, as well as gaps in topics that did not appear in the sets of most salient messages.
To achieve our second aim of determining differences in message salience between stakeholder groups, we examined the specific messages that comprised the most salient messages for each group.
Using heat maps, the salience indices of the most salient messages were compared for similarities and differences. Heat maps use colour gradients to graphically represent values in a matrix or table (PerezLlamas & Lopez-Bigas, 2011) . In this study, we scaled the heat map from black for the most salient messages (S = 1.0) to white for the least salient messages (S = 0.0), as determined by conditional formatting in Excel v14.5.5 (Microsoft, 2011) .
To test our second hypothesis that there would be variation between the groups of participants, we used correlation analysis to compare the most salient messages of each group of participants (Thompson & Juan, 2006 Population, 2008 Population, , 2011 UNICEF, 2012; WHO, 2015) . We assessed alignment by determining whether each participant group's most salient messages mentioned or did not mention messages aligned with the WHO infant feeding guidelines.
3 | RESULTS
| Participant characteristics
HIV-infected and HIV-uninfected mothers differed in their sociodemographic characteristics (Table 1) . Compared to HIV-uninfected mothers, HIV-infected mothers tended to be older, have lower levels of education, live in peri-urban areas of Port-au-Prince, and have more experience with the GHESKIO nutrition programmes.
Of the 13 health workers, seven worked in the nutrition programme, three in the paediatric clinic, two in the antenatal clinic, and one in the counselling clinic for newly infected patients. The health worker sample included two nurse practitioners, four nurses, two nurse auxiliaries, two social workers, and three field workers. All health workers had received infant feeding training at GHESKIO and/or from partnering organizations. Health workers from the nutrition programme were primarily responsible for providing infant feeding messages and nutrition education to mothers, whereas health workers from the other clinics were responsible for providing infant feeding messages, in addition to other health messages. Twelve of the 13 health workers were female.
| Data saturation
Participants collectively identified 125 messages about infant feeding, and each participant listed a mean of 17 messages (range: 7-28 messages). List lengths were similar across all participant groups. We achieved saturation of messages in all groups and within each group of participants. Specifically, of the total 43 participants, 26 were sufficient to obtain all the messages (and the remaining 17 participants added no further messages to the free list). Within each participant group, saturation was reached after 13 participants for HIV-infected mothers (n = 15), after 12 participants for HIV-uninfected mothers (n = 15), and after 11 participants for health workers (n = 13). The content of the top messages was stable for each group when we reached saturation, and we determined that no additional informants were needed. There are missing values for age, education, and prior experience with the nutrition programme for three HIV-uninfected mothers.
| Determining the infant feeding message environment
With regard to our first aim to characterize the infant feeding message environment, we found that all of the participants together identified 125 unique messages. Forty of those messages were mentioned only once. The scree plots of the free-list messages for all participants and for each participant group showed an elbow at about 15 messages.
As such, the top 15 messages were used to represent the most salient messages.
| Content of and conflict among the most salient messages
With respect to the first hypothesis, we found that the infant feeding message environment included a number of messages that represented messages supported by the WHO infant feeding guidelines. However, it also included messages that did not conform to the guidelines. Additionally, messages were often in conflict with one another. The most salient conflict between messages was related to providing the infant with breast milk only versus providing the infant with other foods before 6 months of age. This latter message stemmed from culturally generated norms that were intended to ensure that the infant had enough to eat, given the common perception that breast milk alone was insufficient.
Another aspect of the infant feeding message environment was that messages largely focused on the infant, and there were gaps in content reflecting mothers' experiences. The majority of messages focused on infant outcomes (e.g., satiety and health) and maternal outcomes were often only referenced in relation to the quantity and quality of a mother's breast milk. For instance, "Eat well if you are breastfeeding so that your milk has strength" and "Eat everything you find so that you can continue breastfeeding."
3.5 | Similarities and differences among salient messages in each stakeholder group
Our second aim was to obtain a picture of the extent of similarities and differences among the most salient messages for the different participant groups. The heat maps of the top 15 most salient messages for each participant group (Table 2) showed some variability in the most salient messages of each group. A thematic analysis of similarities and differences between groups showed that (a) neither of the mother groups contained any themes that were unique to their group; (b) there were many aspects of infant feeding that were salient for mothers but not health workers; and (c) health workers attended to more biomedical aspects of infant feeding than either mother group (Figure 1 ).
Only four messages were shared by all three groups in their most salient messages (Table 2) :
Breastfeed so that the baby doesn't get any sickness Breastmilk doesn't do anything for the baby; it needs other food (<6 months)
Give your baby breastmilk only with no other foods or liquids A child gets everything they need from a mother's milk.
The shared messages focused on protecting the health of the baby and on exclusive breastfeeding. Only one message shared by all groups was not consistent with the WHO infant feeding guidelines, namely, giving the baby other foods because breast milk was insufficient to satisfy the baby's needs. In addition to the four messages shared across all groups, HIV-infected and HIV-uninfected mothers shared four messages, HIV-infected mothers and health workers shared three messages, and HIV-uninfected mothers and health workers shared one message (Table 2) .
Of the messages and themes that were shared by both groups of mothers, many related to the quality and quantity of breast milk and its ability or inability to be nutritionally adequate for infants less than 6 months of age. Messages such as "Give the baby food to eat" promoted infant feeding practices that were not aligned with the WHO early infant breastfeeding guidelines. Mothers cited more of these messages among their 15 most salient messages than did health workers: HIV-infected mothers reported five nonaligned early infant feeding messages, and HIV-uninfected mothers reported six, compared with only one message reported by health workers (Table 2) . Mothers more often referred to breastfeeding generally rather than distinguishing between breastfeeding and exclusive breastfeeding. The number of salient messages about exclusive breastfeeding did not differ between the two groups of mothers.
The health workers shared some similarities with the mother groups. Namely, health workers and HIV-infected mothers both recalled HIV-specific messages related to taking antiretroviral medication and exclusive breastfeeding. Both groups shared messages related to good hygiene among their most salient messages, specifically "Wash your hands each time you are going to breastfeed." Health workers and HIV-uninfected mothers shared only one salient message: "Breastfeed your baby so that it can develop."
| Statistical variation in salient messages for each stakeholder group
To address the second hypothesis, we examined correlations of the most salient messages to show the degree of variation between the different participant groups (Table 3 ). The most salient messages for both HIV-infected and HIV-uninfected mothers were significantly correlated to one another (p < .01 and p < .001). Health workers' salience indices for mothers' most salient messages were not significantly correlated to either mother group. However, HIV-infected mothers were correlated to the health workers' most salient messages (p < .05), although the Pearson correlation coefficient was lower than those of the correlations between the mothers' groups.
| Alignment with the WHO infant feeding guidelines
In addressing the third hypothesis, we found that the greatest difference between mothers and health workers appeared in messages aligned with WHO recommendations. Health workers listed many messages that were consistent with the WHO infant feeding recommendations (Table 4) . Most of these messages were more salient for health workers than for HIV-infected and HIV-uninfected mothers, Our free-listing results also illuminated the heavy emphasis on infant health and developmental outcomes, which overshadowed concerns about mothers' health outcomes. Although mothers mentioned messages related to their own health and nutrition, these primarily related to the quality of their milk and, as such, were still oriented to the baby's nutrition. The fact that messages related to outcomes of mothers' health and well-being were not highly salient may reflect a feature of the message environment itself. This is not surprising, particularly in clinics and other health care settings, as the majority of tools and recommendations health workers receive for counselling focus on infants (UNICEF, 2012). Other sources have also shown that reproductive health messaging frequently focuses on fetal and infant health rather than on the health of the mother (Parrott & Condit, 1996) .
The absence of mother-oriented messages, at least as reflected in the message environment elicited in our study, calls for further investigation. As HIV-infected mothers face many stressors in addition to preventing mother-to-child transmission of HIV (D'auria, Christian, & Miles, 2006) , it is important to use these communications as an opportunity to focus on self-care, as well as on the care of babies.
All participant groups, including both groups of mothers, were familiar with exclusive breastfeeding recommendations. HIV-infected mothers in our study were also familiar with the current WHO guidelines for HIV and infant feeding and did not reference previous versions of the recommendations among their most salient messages.
Findings from other studies in Haiti (Laterra, Ayoya, Beaulière, Bienfait, & Pachón, 2014) and Zambia (Fjeld et al., 2008) indicate that mothers who receive infant feeding counselling are knowledgeable about exclusive breastfeeding. The high salience of these messages among mothers indicates the effectiveness of information transfer from health workers to mothers about this topic. This suggests that gaps in breastfeeding practice among these mothers do not reflect knowledge barriers but rather social and material barriers to implementation.
Additionally, HIV-infected and HIV-uninfected mothers shared the same number of highly salient messages specific to exclusive breastfeeding. This suggests that health workers do not favour HIVinfected women compared to HIV-uninfected women in their transmission of messages about exclusive breastfeeding. This finding is counter to findings in other contexts, where HIV-infected mothers received more infant feeding counselling and support than HIV-uninfected mothers (Goga et al., 2012; Orne-Gliemann et al., 2006) .
However, some messages were strikingly absent from mothers message environment. Messages about early initiation, on-demand feeding, and expressing breast milk were more salient for health workers than for mothers. Other benefits of breastfeeding, including economic benefits and mother-child bonding, were also more salient Note. Columns represent lists from each group of the most salient messages (ranked by Smith's S index); rows show the correlation of those rankings for the same messages between the participant group originating the list and the results of the other participant groups (Thompson & Juan, 2006 for health workers than for mothers. Similarly, other research in Haiti describes a greater emphasis on motor skills and development of breastfed infants by mothers compared to benefits of closeness, bonding, and love (Dörnemann & Kelly, 2013) . The differences in messages that are more salient for health workers than for mothers may stem from differing perceptions about the relevance of those messages.
For instance, some mothers might view exclusive breastfeeding as economically burdensome because they perceive a need to buy food of sufficient quality for themselves if they exclusively breastfeed. On the other hand, health workers may perceive it as economically advantageous because it reduces costs associated with formula and health care. It is important to understand these discrepancies in order to close communication gaps between individuals.
This study also revealed messages in the message environment that originated in the larger cultural environment and reflected longstanding cultural perceptions and knowledge. For example, breastfeeding is considered a duty by many mothers in Haiti (Dörnemann & Kelly, 2013) , and breastfeeding, albeit not exclusive breastfeeding, is seen as a cultural norm. In our study, mothers more often referenced breastfeeding, as a general practice, as opposed to exclusive breastfeeding. Additionally, we found that messages about maternal diet, as it related to the "strength" or quality of breast milk, were highly salient for both mother groups. This aligns with cultural knowledge that emphasizes that what women eat affects the quality and quantity of their milk; as noted in other studies in Haiti, this belief was associated with poor breastfeeding practices and early introduction of solid foods (Balogun, Dagvadorj, Anigo, Ota, & Sasaki, 2015; Dörnemann & Kelly, 2013; Laterra et al., 2014) .
Contrary to our second hypothesis, our findings show that HIVinfected and HIV-uninfected mothers shared a similar infant feeding message environment, although there were important differences between the mothers groups and health workers. Both groups of mothers identified some messages that were consistent with WHO guidelines and others that were not. In contrast, health workers identified many more messages that reflected the WHO infant feeding guidelines, and many of the non-WHO-aligned messages did not fall within the 15 most salient messages for health workers. This finding is consonant with research in other settings that shows strong fidelity in the delivery of infant feeding messages by health workers (Kim et al., 2015) . We interpret this as evidence that, though health workers are aware of the wide range of messages women receive about feeding their babies, the community-generated messages were not as relevant for them.
| Programmatic and policy implications
Given the differences between health workers and mothers and the salience of cultural messages, it is essential that infant feeding recommendations and counselling are provided in a manner that accounts for the local context in which women are functioning-both temporally and culturally (Dörnemann & Kelly, 2013; Zarcadoolas, Pleasant, & Greer, 2006) . This requires shifting from framing the question of "Why aren't women doing what we want them to do?" to "How could women be expected to do other than what they are doing?" (Parrott & Condit, 1996) . This is particularly relevant in situations in which mothers' experiences do not fit well within the recommendations received from health workers. In such circumstances, mothers may find that the recommendations from the health facility are challenging to implement, in part because they focus more on the product of breastfeeding than the process. This may leave them dissatisfied or uneasy with their counselling interaction and more inclined to embrace other recommendations they receive (Burns, Schmied, Fenwick, & Sheehan, 2012; McInnes & Chambers, 2008) .
This study provides a window into the infant feeding message environment of breastfeeding, care-seeking mothers in Haiti, and the health workers who interact with them. Although our findings Alignment of the most salient messages for HIV-infected mothers, HIV-uninfected mothers, and health workers with the WHO infant feeding guidelines are specific to this context and not necessarily generalizable, we believe that the complexity of the infant feeding message environment, as interpreted and recalled by participants of our study, is not unique to Haiti and is relevant to other contexts (Al-Mujtaba, SamAgudu, & Khatri, 2016; Tuthill et al., 2015) . The study also illustrates the utility of free listing to reveal new insights, not only for programmatic formative research but also for ongoing programme assessment. Although we examined issues from the perspective of participants' recall and did not include a behavioural, observational component, we used a mixed-methods approach to assess variation in a programmatic setting in a fashion that attempts to preserve participants' experiences.
In conclusion, although WHO infant feeding guidelines reach communities all over the globe, they are often not fully aligned with some of the messages mothers receive outside of the health centre.
An important consequence of this disconnect is that many infants do not receive the full benefits of breastfeeding, and many mothers do not receive the support they need to achieve optimal breastfeeding practices. Programmes that provide services for women and their infants using multipronged, socioecological approaches have an important role to play in supporting better practices (Aidam, Perez-Escamilla, & Lartey, 2005; Bhandari et al., 2003) . Achieving ambitious public health goals requires further attention to the impediments to effective communication and requires further knowledge about the environments in which caregivers live, as well as about the most effective ways to improve infant feeding practices around the world.
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